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CHAPTER 13 
TRANSPORTABLE TRANSMITTER/RECEIVER (TR) STATIONS 


13.1 GENERAL 


Transportable stations can be used as substitutes for permanent stations when 

(1) national policy prohibits construction of permanent facilities and (2) time does not 
permit construction of permanent facilities. Also, they can be used to replace disabled 
facilities or to augment existing ones. Transportable equipment falls into two major 
classes: tactical and semi-transportable. Tactical equipment is pre-packaged and 
designed for quick placement and short-term use, Semi-transportable equipment is 
designed to provide a fixed station capability for long-term use and to make feasible 

the recovery of a major portion of a station's total assets for possible redeployment. 
The use of semi-transportable equipment also makes possible a complete station check- 
out prior to shipment to the user location. 


13.2 TACTICAL TRANSPORTABLE EQUIPMENT 


Van-type enclosures outfitted with the necessary equipment required for specific com- 
munications applications are maintained in the government inventory for special pur- 
pose short-term tactical use. Volume II of DCAC 370-185-1— "DCS Applications 
Engineering Manual " describes the various sets and the general installation require- 
ments for each. Each set is self-sufficient for communications purposes but does not 
in itself provide for personnel support. A typical tactical equipment set is the 
AN/TSC-18, a 2- to 28-MHz, 40-kw independent sideband radio facility, complete with 
antennas and transmission lines. , 


The AN/TSC-18 system, illustrated in figure 13-1, includes three facilities: trans- 
mitting (one van), receiving (one shelter), and communication center (two shelters). 
These facilities are interconnected by a UHF link. The control and communications 
shelters are collocated and are within 10 miles (line of sight) of both the transmitter 
and receiver sites. The system characteristics are completely compatible with the 
DCS HF radio reference circuit described in chapter 2, Size and weight of the major 
components of a system are given in table 13-1. 


The location of the AN/TSC-18 system depends upon the tactical Situation, antenna 
Siting considerations, and local terrain. Three sites are required: one for the trans- 
mitter van (approximately a 5-acre rectangular plot with 500 feet cleared in the 
direction of transmission), one for the receiver shelter (approximately a 10-acre 
square plot), and one for the facilities control and the communications shelters 
(approximately 2 acres). Where possible, the three ground sites should be level, dry 
and with good drainage. The following factors are pertinent to the siting and antenna 
layout for this system: 


a. Radio signals are absorbed and sometimes reflected by nearby obstructions. 
Transmission and reception are best over water or level ground. 


MARCH 1973 : 13-1 


NAVELEX 0101, 102 


(2¢e-W SIVYD) LSVW (OS 


VNNZILNY ONIAIS94RY 
33A SNIdO1S 


N/\N-94 3 1AVS TVIXVOD 


¥3173HS 
SNOLLVOINNWWOD 


<———_ 931 13HS_ WONS 0S 
SYOLVU3N3O VAM OF OML 


¥3L13HS 
TOYXLNOD 


salliniovs 


S¥31N39 
SNOILVSINNWWOD 
S3NIMGNV1 


¥Y3113HS WO¥4 OS 
S¥YOLVY3N]3D VA O1OML 


ue[d vuueyuy pue AyT[Ioeq wayshg gI-OS.L/NV ‘“I-€T oan3ta 


VOOE 


> UOOE 


MARCH 1973 


NOlid393u 
dO NOILD34NI0 


JHN JO 39V1d NI G3SN 38 AVA 
SNOILVIINAWNOD 3LISH3LNI 3NITONYT “€ 


3Y¥IM YNN3LNV SMV Zl ON 
dO SONVYLS BAI4 3SN 33A ONIDOTIS Ty “2 
SOILSIBSLIVEVHS NOILVIOVY 
40 J 9NV SA ADNANO3YS G3yIS30 
¥O3 Q3HINOSY SV Q3IYVA SI HL9ON37 937 
YO/ONV JTONV X3dV G3SO1DN3 VNN3LNV'! 


¥437dNOD 
voc-ovy 


3LON 
HOLSISSY _ 
ONILVNINNSL WOOE 
VNN3LNV SNIAIZO3Y NOI 1d393¥ 
33A ONIdO1S 40 NOILD3NI0 


¥37dNOD VOE-IV4 


,009 XO¥ddV 


(3NIT7 GNV1 S3TIN SG) 
WNWIXYA S3TIW O} 
ANIT SOT JHA 


NOISSINSNVYL 
dO NOILOSYIG 


WV 


— vooe 


NOILVYEVd3SS WOWININ S3TIN € 


310d aN // 


YOLSIS3Y ONILVNINYSL UOOE 


VNNGILNY 
ONILLINSNVYL 


(ZSE W DIVO) LSVW 08 — » 


= 


(3NINGNY1 S37IW S$) 
WNWIXYAW S37TIAN O1 
MNIT SOT JHN 


SYuIM N3d0 


“e 


Vv 


NWA WOHS ,OS 
SHOLVH3N39 VANOO! OML 
NVA MALLINSNYYL 


13-2 


Table 13-1, Size and Weight of AN/TSC-18 System Components 
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Transmitter Van 


Receiver Shelter 


Facilities Control 


Shelter 


Communications 
Shelter 
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Van: Model M373A2C 

Length 366' width 96", height 132" 
Weight: 22,700 lb fully loaded, 
11,000 Ib empty 


Shelter: S-141/G (Modified) 
Length 146", width 84", height 84" 
Weight: 7100 lb fully loaded, 

1550 lb empty 


Shelter: S-141/G (Modified) 
Length 146", width 84'' , height 84" 
Weight: 5800 lb fully loaded, 

1550 lb empty 


Shelter: S-141/G (Modified) 
Length 146", width 84", height 84°" 
Weight: 6800 lb fully loaded, 
1550 lb empty 
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b. The site selected for the receiver shelter must have sufficient space for diversity 
receiving antennas. The receiving antennas are located on either side of the shelter a 
minimum of 5 wavelengths apart at the lowest operating frequency. 


c. There should be at least a 3-mile separation between the receiver shelter and the 
transmitter van. 


13.3 SEMI-TRANSPORTABLE EQUIPMENT 


Semi- transportable stations, now in use at various overseas locations, were designed 
and built to fulfill the known fixed station communications requirement for these loca- 
tions. Each station consists of groups of shelters, each shelter designed with equip- 
ment installed so that, when the shelters are interconnected, the composite group 
satisfies the entire communications requirement. Thus the long-term, sustained, high- 
capacity, long-haul, fixed-plant characteristics required of a communications station 
are provided, housed in transportable communications modules. The modules contain 
standard, presently available reception, transmission, switching, and technical con- 
trol equipment along with all necessary facilities for personnel and equipment support. 
This modular concept permits the rapid creation, augmentation, or tear-down of a 
communications station in building-block fashion. 


The modules are designed and arranged to conform to the requirements for separate 
functional areas defined by COMNAVCOMM INST 2300. 3 dated 23 July 1969. Figures 
13-2 and 13-3 show typical site plans for semi-transportable stations; the individual 
modules are identified by table 13-2. Figures 13-4 and 13-5 show typical equipment 
placement within the shelters and figures 13-6 through 13-8 are photographs of por- 
tions of the AN/TSC-35 semi-transportable communications system. 


13.3.1 Typical Container Construction 


The basic container used in the construction of these stations is similar to a Fruehauf 
van measuring 40 feet long, 10 feet wide and 9.5 feet high. The containers are made 
of structural steel framing covered with an exterior skin of aluminum and an interior 
lining of plywood. The corners have fittings for lifting and locking one to another for 
assembling the station. Fittings are also provided to serve as tie-down points to pre- 
vent shifting out of alignment. 


At the site, each container is mounted on two or more special container support 
assemblies. Each leg of the assembly is equipped with two casters, a swiveled sand 
shoe, and an independent two-speed jack. The casters are mounted on leaf- springs 
that support the weight of the assembly and allow one man to easily move the assembly 
into position under a container. The independent jack in each leg can be adjusted to 

a height ranging from 34 to 50 inches, making it possible to easily and accurately 
level the containers on site. 


13.3.2 Equipment Mounting and Installation 
Equipment rack bases and bases for special cabinets such as those containing trans- 
mitters are included in the shelter design and are part of the basic structure. Most 


teletype equipment, furniture, safes, filing cabinets, storage and parts cabinets, and 
desks are attached directly to the floor. 
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Figure 13-2. Site Plan, Transportable Communications Center and Receiver Station 


13.3.3 Signal Distribution 


Unless otherwise instructed, transportable stations must meet the requirements for 
Red and Black signal distribution as prescribed in NAVELEX Instructions 011120. 1. 
Due to the nature of transportable structures, deviation from this instruction may be 
authorized on a case basis. The AN/TSC-35 shelter does provide ferrous shielding for 
all signal circuits, The ducting system was designed for approximately 50-percent 
cable loading at installation, thus allowing space for additional cable runs to accommo- 
date future communications expansion. 


13.3.4 Site Selection and Preparation 


The general criteria for terrain and environmental conditions in NAVELEX 0101, 103 — 
"HF Radio Propagation and Facility Site Selection " is applicable to transportable equip- 
ment. After the general geographic location has been selected, careful consideration 
must be given to the soil bearing characteristics and wind loading to be encountered. 
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Figure 13-3. Site Plan, Transportable Transmitter Station 


Table 13-3 can be used for preliminary estimates to determine the nominal bearing 
pressure of the soil. However, the nominal allowable soil bearing pressures for spread 
foundations listed in Table 13-3 must be used with caution. For additional guidance, 

refer to NAVFAC Design Manual DM-7. If it appears that the soil bearing capacity is 
insufficient for the size of footing and the weight of the transportable activity, the in- 
stallation activity must compact the soil or install concrete foundations. All transportable 
equipment shelters are supplied with tie-down pads which are to be secured to anchorages 
having sufficient uplift capacity to prevent lateral movement by the wind. A 1.5 safety 
factor against transient or live load forces should be designed into the anchorage (shown 
in figure 13-9), and pull-out tests should be performed to determine the ultimate resistance 
of the anchorage. 


13.3.5 Earth Ground Point 


The criteria of chapter 12 are applicable to the installation of the earth ground point 
for the transportable station. When a shelter, or a group of shelters, is to be used 

for signal transmission and reception only, personnel and equipment protection are 

the sole considerations for the design of a grounding system. For personnel protec- 
tion, the earth ground connection must not present more than 25 ohms resistance to 

ground, 
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Table 13-2. Communication System AN/TSC-35 Major Components 


NAME MILITARY NOMENCLATURE 


| Receiver Site RECEIVING CENTRAL AN/TSR-1 

Container RA1 - HICOM/ASC RECEIVING CENTRAL GROUP 
OA-3887/TSR-1 

Container RA2 - Off- Line and Crypto Repair RECEIVING CENTRAL GROUP 
OA-4936/TSR-1 

Container RA3 - Special Receiver Container RECEIVING CENTRAL GROUP 
OA-7041/TSR-1 

Container RB1 -. Classified Control TELETYPE CENTRAL AN/TGC-16 

Container RB2 - Crypto RECEIVING CENTRAL GROUP 
OA-4937/TSR-1 

Container RB3 - Crypto RECEIVING CENTRAL GROUP 
OA-4938/TSR-1 

Container RC1 - Multi-Channel Crypto RECEIVING CENTRAL GROUP 
OA-4939/TSR-1 

Container RD1 - Electronic Repair MAINTENANCE EQUIPMENT 
GROUP OA-4941/TSR-1 

Container RD2 - Supply SUPPLY CENTER OA-4942/TSR- 1 

Container RE1 - Unclassified Control TELETYPE CENTRAL AN/TGC-17 

Container RE2 - HICOM Voice and Microwave RECEIVING CENTRAL GROUP 
OA-4943/TSR-1 

Container RE3 - Receivers RECEIVING CENTRAL GROUP 
OA-4944/TSR-1 

Container RE4 - Receivers and RF Patching RECEIVING CENTRAL AN/TSR-2 

Container RF1 - Message Center RECEIVING CENTRAL GROUP 


OA-4945/TSR-1 


Container RF2 - C/W Ship/Shore CONTROL- MONITOR GROUP 
OA-4950/TSR-1 


Container RF3 - Air/Ground CONTROL- MONITOR GROUP 
OA-4951/TSR-1 


Container RG1 - Communication Office RECEIVING CENTRAL GROUP 
OA-4966/TSR-1 


Container RH1 - TTY Repair MAINTENANCE EQUIPMENT 
GROUP OA-4967/TSR-1 


Container RJ1.- NTX Receive TELETYPE CENTRAL AN/TGC-18 


Container RJ2 - NTX Send TELETYPE CENTRAL AN/TGC-19 


Electric Power System POWER PLANT, ELECTRIC 
AN/TSQ-56 


Container GR1 - Power Distribution POWER DISTRIBUTION GROUP 
OA-4968/ TSQ-56 
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Table 13-2. 


MILITARY NOMENCLATURE 


13-8 


Container GR2 - Power Control 


Containers GR3 and GR6 - Generators 


Containers GR4 and GR5 - No- Break Power 


Transmitter Site 


Containers TA1, TA2, TB2, TB3, TC4, 
TD4, and TG2 - Transmitter Set 10 kW 


Container TA3 - Transmitter Set 1 kW and 
10 kw 

Containers TB1, TC2, TC3, TD2, TD3, 
TG3 and TH1 - Transmitter Set 40 kw 
Container TC1 - Transmitter Control 
Container TD1 - RF Distribution 
Container TE1 - Transmitter Set - Low 
Frequency 

Container TF1 - Workshop 

Container TG1 - RF Distribution 
Container TH2 - Transmitter Set 40 kW 
Container TH3 - Transmitter Set 200 kw 
Container TH4 - Transmitter Set 50 kW and 
TG4 - Low Pass Filter 

Helix Container 

Electric Power System 

Container GT1 - Power Distribution 


Container GT2 - Power Control 


Containers GT3, GT4, GT5 and GT6 - 
Generators 


Mobile Workshop Trailer 


Communication System AN/TSC-35 Major Components (Continued) 


POWER CONTROL GROUP 
OA-4969/TSQ-56 


GENERATOR SET, DIESEL 
ENGINE PU-600/TSQ 


GENERATOR SET, DIESEL 
ENGINE PU-612/TSQ 


TRANSMITTING CENTRAL 
AN/TST-2 


TRANSMITTING SET, RADIO 
AN/TRT-17 

TRANSMITTING SET, RADIO 
AN/TRT-23 

TRANSMITTING SET, RADIO 
AN/TRT-18 

CONTROL- MONITOR GROUP 
OA-4915/TST-2 


INTERCONNECT GROUP 
OA-4916/TST-2 


TRANSMITTING SET, RADIO 
AN/TRT-19 


MAINTENANCE EQUIPMENT 
GROUP OA-4917/TST-2 


INTERCONNECT GROUP 
OA-4918/TST-2 


TRANSMITTING SET, RADIO 
AN/TRT-20 


TRANSMITTING SET, RADIO 
AN/TRT-24 


TRANSMITTING SET, RADIO 
AN/ TRT-25 


ANTENNA COUPLER GROUP 
OA-4940/TST-2 


POWER PLANT, ELECTRIC 
AN/TSQ-55 


POWER DISTRIBUTION GROUP 
OA-4921/TSQ-55 


POWER CONTROL GROUP 
OA-4922/TSQ-55 


GENERATOR SET, DIESEL 
ENGINE PU-600/TSQ 
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STATION COMPLEX 


TELETYPE ROOM 


Figure 13-6. Transportable Communications Center 
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COAXIAL ANTENNA SWITCHES 


TRANSMITTERS 


Figure 13-7. Transportable Transmitter Equipment 
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Figure 13-8. Transportable Power Equipment 
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NOT LESS 
EXCAVATED THAN 
AND RECOMPACTED 5S FEET 


Figure 13-9. Guy Anchorage to Resist Axial Load 
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